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(57)Abstract: 

PROBLEM TO BE SOLVED: To correctly drive a 
machine body while canceling the influence of the 
moment of a roll shaft, a pitch shaft and a yaw shaft 
applied to the machine body in the leg-type 
operation such as walking. 

SOLUTION: The pitch shaft and/or roll shaft moment 
produced in the machine body of the robot on a 
Jdetermined ZMP produced by the motions of 
predetermined upper limbs, a spinal part and lower 
limbs is calculated, and the motion of the lower limbs 
and the spinal part for canceling the pitch shaft 
and/or roll shaft moment is determined. Then the 
yaw shaft moment produced on the machine body 
on the predetermined ZMP produced by the 
calculated motion of the lower limbs and the spinal part is calculated to determine the motion of 
the upper limbs for canceling the yaw shaft moment. 
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[ 0 0 5 5] S A:. -^c^felS©^ 4 o^mmt. jj^.y: < i <> 

{B) B55a^]fg3?,itX'7 •;>::?• <A> i<:<^;tisS*^nfcJE 

. ( c ) mtsm^^ u^ vv ^nsm'^'r>^^m 

l^-C. saia^Jfg3?,itxr (A) K<^;0s5:«^nfeiS 

<B> ccj:«iis^$nfcZMP±-c*i;4i5iasii^ft!) 50 
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D xjt KJ5 b* ?iiRO'o - jHhIeI D - :x -S::^ 
•7- < C ) tc J: 0 ^ta snA: f 7 ^iaS; Cfo -jUWH^J © 

f'.'i'^ffii^r. a?ria^iS5:i*^-r^''?' <D> (cj:D*iC> 

( B > til J: 0 ISr*E $ n A: Z M P if BSIiaflSsji^S!) d i< ^ 
KC- a -iiii «5 ic^ o ^-t - y > h ^ isjii f ^f^lRXii 
X?- 9 -7-^ , { F > Mia^mxtt-^?- r?' { E ) k: j: 

<;!>jSlK*i«:*»!>-S^S3li*;^'7 '^'i . ( G > m^m^ 
^g&nK ? KiOi^S*'7'A-«:JH,'T:. S?ia^SXi*;^7^ 
V iZ>) .WByie^K:3?,i*Xr :^ < F > ccj; O^S 

{ B ) tc J: *j iS!*E s nfc z M p ±T-4 1; ^ir§2S|i5C^fili 
K^>e-;)?ii, S![5a-iiig[5©*- 

Xi*^r i'-7" (G> icj:0|saj$n?iif -;- *ia. p-.'U 
la. :&.iy>' 9 - WlHi ♦! CO* - > > h 7!>iSriEa>fitsfii*Slt:' 

«>ni#^#jig?)®i2 i ^ ^mL\t7. 7^ ■7- i . < i > 

B5ia^g:Xi±^ v { G > to J; |Sib$4T.?<: f •;> ?^ 
^l@jy±t:-*)ni*. sa«z MP±tc4<3«^,#^i^-*f .'U 

<J>^ - >• > h (iliE 1/ r . HfleS^SXi*^ 'A < D ) 
C 0 0 5 6 ] *S^©^4<Z;#jffltCflf;^>ia3jj^ej,o;jf ... 

fc*-^ ^iiai>'a-,'L.salilf) > ^ «:i7*>j^^T 
f^i^OC-ilSitC -7 TSS* Z M P ±tC46<. ^X^mz. * LV ^ 

P -.Jl', b* i- ? . 3 CD*- > > I- OS;^^^ 

[ 0 0 5 7 1 s t<L. -^mm'm^<mmi^^piM^f^ 

Z M P±cr>3 -m^-jf.-^V J^HJ tf-fe'oi i fj? -S> a -lalE] 

^*:^*a-i^|51^3{<:i^«<i;^i'itf5.W^ al<;' htcg- 
iiI5iDcr>*->lx h:;<>4en?«^nfciS^tCit, b*-;»?ig, 
D-^Vga. 3 -W<^> 3 S©iiti>*l3]li${C/^ <?!;«!>. 3- 
iaI5iDCD*'-> \ ^^%m^fc^'^%^X o C> b* 
D'-^l'WlilOcr>*-jf > l?:-S-*$1i*Ci<> 



(10) 
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[ 0 0 5 8 ] *^^<^M4 mimcm^m^^^^^ 
Xiti¥=p^<D^'^!^.m:{^ r>i tr* -^-c t J: t ^ , 

Site -7 t:±i; ^s^:mzu p±<d^-^ > ^ i . !S^(^> 

[0 06 ! ] ^tc. m^<DmiiRMtif<Dmm'&y^»>h^ 20 

S#l«i.it:H-?S-r^ J: "yic *> ic^ J: ^JMite^iC'S 

$ hicmy " l» ArntSMW?: a^-r -5 C i tC J: ^ 
jSSSlC'iSiKS?: >Ri«>^ J: L. r 4> c ^. 
[ 0 0 6 2] * A:, l5ia©±MSSl»©iaftiM&*d?>&^ 

lS7.i*A-r 5^ { F > {*. g^si*. f4?m«bK J; -7 r 30 
i <c o i:±!^^ft(DjSf!aai?**«>.5 ct: ^ L/~c t> J; 

[0063] $tc. S9^<0±Skmm>mjM'S:>^itj^^ 

[ 0 0 6 4] S^-c> iiftB^C^SOjilSii, < i ^> 
h©^*t:<Da-i&l|0*-->f > ^ ^rPia-?' 
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la^' ^ n A:^S?).> i ^" - > ?:*lit-? Mm-' < ^ - 1' ^iE 

[ 0 0 6 5] c c mssmm-'^'>- 

[ 0 0 6 6] 2H#?^M©Sp55^fttfa?t< v- h A^. 

#lil!la»i (c* - > > h As^iTi. 
[ 0 0 6 7] *^^<^^& ccftilMtdWc^ a i< h ^gtc 

iMWo>Mm^ < - > ^r^tf-r ^issic is* z m p ifis 
1 1/ ^ 3 - 0 (^>* - > r =1: 17 fetrt cf; ^ v± 

Mii^.> < - > t/'C ^Sjj.' ^? - > ^^lEf * C i 
C 0 0 6 8 ] i lytyH 2 mmTM<m^fho4( V tc 

[0 06 9] if^^m<Dm5<Dmmta»i,o4iy h 
mmicjowt. z M p a - ^ > r AHsts'-fe' a 

i 'tl -S 3 -iB0 0 lCgisJ> C 5t 0 Id < (^'^Sfj* ilia tTi: 

* fc», «Sf*li 9 - WP CC tt(2 i A, i'it 'HI', 
[ 0 0 7 0 ] *^^<D$6iCf&(^>g|j*J. ilt^^*ij*tt, 

[007 1 ] 

[ 0 0 7 2 ] 0 1 Rumz(cit-^m^<f:mtncm^in^ 
sfto^K? r 1 0 o*iS|fr*Biagii*e?#.?a*^^->(ic 

[ 0 0 7 3 ] 3 tc.^f ^ ti> JS^*5fiftD ;J< h 1 0 
JiT-S2ls<DS|l^^?»?f«>TSti, ±S^ATfei?:jti|^ 

[0074] gis&i *:3iJ«-r*mBBiBi*. meaisa-ia 

2i. -i-ragptf y^^iiSi. mB«SiSo-,'UiS4i<,i^3 
[007 5] ^fc. SfctElii*, PrJgSpf -;.'*ia8i, M 



(11) 

^mm^ c 1 4 i . 1 5 i ■e^a.'?j5 ^ti^o ^ 
: 0 0 7 6] s fc. ^mm. i*?* f •;> 5 i . t^^ 

[ 0 0 7 7 ] S ft:, TM* w.'SSf ^i«>l9a!«. Sm lo 

ii 1 8 i , l$^§0b* -^^ T'lA 1 d <!: . lEsr^^gj) ^^2 
Oi. S*B9§pa-,'HB2 1 i. fm2 2tVmf&^n 
6. *^Sffl#*-Cit, Bgljgipb-:^. 1 7 i^^iSa- 

SftP5l<i' r ! 0 0^#:<i: U Cit. -^i CS +7x2 + 3 

ismismt -s c i *s'c * ^ c i i*s ^ s r-4> .-a i 

[0079] ±^orcIi'^rjil^^?^u^y b 1 0 0** 

A c -y-- * • T * X - a? ccBB L/T i*, ;ik**jijin 

A<i:escc^?g5m:t'-S>^^|IB2 0 0 0-299970^ 

(i$sf.^ 1 1 -33386 ^mms) tcm^^tix 

(0080] (34CCJt, BII^S^DjK-;* 1 ! 0 OCC^fiai 40 
A^fi."55^^3j;ff3tcs U t: t,^ -2>, isjEi test" ^; "5 

cc. !3ii5^^fijp:!i< r 1 0 oi±, t [•(cm^'^^mutc 

^m^:^ V h 3 0 . 4 0 . 6 0 R/ L. 6 0 R /L 
*1iail?:?i^*Ijiitll;2.^-;' r 8 Oif-m^ti.^ {(St.. R 

[0 08 ! ] S|l5t:^8j)04<^' r 1 0 O ^#:(DSiFfFi*. *lj 
'f|i:2.^ - {■ 8 0{<:j:^tra)Sfi^jcc$i!itt54a*o siJiM^:^ 
i- h80tt. CPU {Central Procsssina Umt) TO 
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Sn-2>^*ll^aiSP8 1 i. «S3ilil§S^axt<^' V 1 0 0(J>.& 

2i'cii.'!5$$n-s<, 

[0082] if^^%m'ri,±.v. ctn^Ciai^- h 
8 oc-isgJi^i*«$tcii5E3n?j?i^. E4r-i*(*i^^^ 

- h 4 0 iCm^^nXi.-^hii^. SlSP^^ h 3 OtClt 
fSL-'Cticl^ *f-2>t,-8*. SpSj^^ftdast^ y h 1 0 OJ^ftC 
7 I- 8 0«:idliO'C, iS5i5^^a;j<-;' h 1 0 0 

[ 0 0 8 3] ^Z^CifiUfcmsKM1i>u^v V 1 0 Ortfl? 

ctoTi^Ji^n-So -rnft)*), si^^--^' rsotcjt, 

^Hggp^-iaS. ■&BgKiit--;>*§a3. SB«E3D-^Ha4 

Bate t- *ia7 * X - 5? A , . mraiP o - )iut ^ 

[ 0 0 8 4]* fc. i*#s^^ X- 1- 4 0 tclJt, V 
*fA5> 0:$^^o-iHa6. f*$$ 3 7 (?>g ftJST 
5- *fibTi'?:*x.--S?A., i$:#P-,'L.iir5' 

[ 0 0 8 5 ] S?c, M^;2.^ -^^ h 5 0 R/Li*. 
--^ h5 I R/Li, JSteggp^:^ i- h 52 R/Li, g! 
M^:^ h 5 3 R/Llc:«B^>ffc$n&*'. SBB® f ;- 
ie 8 . sBSfiS n - .'L-is 9 . ±M 9 1 0 , WIsgiB fc* 
1, WKSO^-MA 1 2, ^sKEeb-i.?$Al 

3 . ^meags o - .'m 1 4 ®s *? **^-r ^jsraiB f v 

isT * X- 5? A, 1 , StragP D "^HiT i? * ^. j:.- 
Ai.. ^mraSif^-?^«Ti?g^:*x-3?A,,, ^sBaiqi 

c -^Har ? J. X- ^? At , A^agit^ nrt--s>, 

[ 0 0 8 6] Sfc, BS^^- -i' r 6 0 R/Lii. TtMSB 
h 6 1 R/Li, \ 6 £ R/Li. 

\ 6 3R/Ltc:5ffl^^{t$ia^;^^. fiSBBpSa-iai 
6 . !KB9eS b- 1 7 . S3B9b0 C 1 8 . j^f^Siij 

e-? 1 9 . f g^ii2 0 . smfiBsSp-.'i' 

leg l<Z>S-'??:-*3ia'?'^8Sl55fi39'-?ATi'*:>.X-:J?A 
,8. !!aB9fii5b*.;'^igr J'^:'.x-i?Ai,. SSPflgpP-.'U 
i^*::.x-5?A.,, !aKEiib- ;^^|ATJ'*^.x.-^f 
Ai». S»B8Sf "'*^7i^?^r^x-»A.., teMBSai 

a - .jUI r ? ^. X - ^ A i , Asggit ^ nr i, - -s. 

[ 0 0 8 7] S^ej] tCJi),^ r ^ 3. X - a? A, . 

.ija-r-sciAve^^, 
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[ 0 0 8 8] aiSM' b 3 0 , h 4 0 , 

5. 4 5, 5 5. 6 5Ai|3fi$4a-Ci^*o ^^tc. 
^6 OR. L©SJgAS©*t,fc3!>^S-*-.5:ttSt- •S^illii 
|g-te>-»J"9 lS,W9 2*il^'r&<!:it>tC, ^i^SM::: 

h 4 0 (ci*. ^m^ikm? h^mre. vlT-g 3 =&s^*S 
[ 0 0 8 9] ^mm'z-^^^ 1 .scj'a 2 it, n^o^t^ 

jgr-fe >i7-i s>+ o ••12 >i7-cr>;S^-&tni{<: J: ^ -dfifig 

[ 0 0 9 0 ] ^i&tiia-b>-y-9 1 m^^2<r>^-nvc^ -7 

[ 0 0 9 !] ^BiJiffliBS Oi*, S-b>1f9 1 -9 3<DS 

r-a- .So J; 0 flcf^fl'jtct*. ^I*jgn^3 5 , 45. 55. 

[ 0 0 9 2] t- 1 0 O<7>^0:±-Ca>^#^i?lit. 

SS|l^S!». ZMP (Zeno Mutnent Point) i*:*?^ 

iaig|l3 5. 4 5, 5 6. 6 5lCi5)St"-So -t-L/'C. 
0[>aS«]SlI^3 5. 4 5--Ci*, **l!iailg|i8 lA^6<3C«g 30 

T'Srig^UT, STi^?-:* J--a?Aj. A,-tC7ff 

It. ^^=i^<J>fi^^J} tc J; * ^' > h ^^-b' D i ^>^a 

[00931 ■•%*.^X\ is^^mK.%?>m^^n7iiv 

$^ . TMiSib'tl ^ W ±#eSl^S!).' < if - > (om^'i 
h-tK: 4a W &^|^®^«lfc»fg«>^Jl^ - xim'ri>„ 40 
[0 09 4] *||*feSJSif<:»-S>i^3^«?g!)Dl<-;. h 1 0 0 

\mm.<D't^ '^!=',<D^.^\tv!hh. fa 1/ , 

c c -citwpils-c^mm 6-5 i>mx^ r>uc& 

?5t- -5 ct ^ b -C C - 4 , ^; D itin^SlffilfC 3 

[ 0 0 9 5 ] @ 5 lCfot,^ C. O - X Y Z]^^.^4t«6^l^ 50 



4*892 0 0 2-2 1 0 68 1 
22 

O ■ - X • Y '2 '(il^5feJtP#>- h 1 0 0 i i *>i<:S?l< jS 

■s, |siElic^i^-r;?'S=*7^".>i'r-Jt. i • #e{c^;isE> 
n/cP=&*f Ssx*r'A D , m, it ! «a©s.'=.<^>^ 

fi. r it I SS<DS=©liiS-< f h {fflL/SSaj*^ 
l-.'l'«r\ {r'«>. r\v. tU. ^tc, ZM 

[ 0 0 9 6] ttAt. V-i-V^yi^-J. 

fit. S^m, \tU, m^. ^.U, MHsCr>#'??:g.°<t 

I'Xit, I' ^3^it^9^f^*^^q©s^35t?lBa53n, 

[00971 < 1 > c;j<,> n 0 o±f*oes»?i;*5j£ 
<2) g/=&isr;fef*. M.^,<^>sS:*::^j£tt. sftii-So^ 

in. 'S:sm-ri>m=iamri>, 
[0098] rii<s. mbiciikr^n!^.^r!i'<Dm$m^ 

tCi6lii>^m4^^ a.v, e..> it. JSSC^fijO 

[ 0 0 9 9] ■.X*.^X\ ■^M^l'Cmi>m3S.i^mu4i y V 

[ 0 1 0 0 ] la 7. sola Sic it. m^mmis^':^ h i o 

OK:46l^i:^«f|fe^fpIfife«Ig5. Tfi*S«l»=£i.^f 

^?<:fea>sAjS¥^«li<j?— D - * - r o>m^x-mh 

0 0€'&B8fi3(iigt>fij|f1f?:laM-r^fc©<!:b. So. it 

r« I' f fciT © ct ^ ^if ■< 7 >' - 5: s t ^ ^ c i i 
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[ 0 10 1] 



* mn 



II 



[ 0 10 2] ^fc. m^^ma^ v h 1 0 Ocr>^SlJiSJ$ 

A^-iE' { '..4- .•<., = const) -c, a.-^. m^!^.*'^^' 

[0 10 3] Sf \ S^' < ^Sjj, 
1>, J;y ef*B<)(;c{t. iE-rS^®g?i'-;*->. iXt^T? 

[0 10 4] m^'^^'i'^^Wf^-.^m't'r.'i'^m 



2> . 



[0 1 0 5 ] ^Xi>^x\ m.m'^¥=F^0-n,'='Mu^r>i^ 

{;:^?'j--7"S 1 3) « 

20 [ 0 1 0 6 ] »t:\ z M p ±t<: m-t h t* ^laS 

h 1 0 0 <**l-Ji«CC|tS=jifi(!2*-?.'U) <ti<> 
teg!) < aUjJ*^ JRO ' - X ' Y ' Z 'i C^ffif ^ < ;^ r ? 

m.mz ct 0 -r -5. e ? ^iig <f>-=& - ^' > h , 
30 [0107] 



- aii,H(r; + + )+ ai,g.(f»', - r^^ )= -M,(t) 



(I) 



[0 1 0 6 ] fflU, y.T*!fi££-5'^t.«'if 
[ 0 10 9] 

im] 

c = 0 

f4+r^=H(t) 40 

H(i)= coast (wHai=Bai,-« ) 

[Oil 0 ] 'Xi.^X\ ±se<DZMPl7fM^ { 1 > 5:m- 

r. m^!k^SF^m'&fs.m-^i> {^^^^--^s i & > , 
0ix it. ■t'i-y -j*^.'U > y ■ •;> ^? ^^(c-Wim^wf 
j* «:ffl(,'t:2MP:;^?i3j; { 1 ) ^m<cix\ 



ccA-5J:^rjt!gsMc¥im*ifuST:-S>-&. ZMPSSlfeS 

[0111] ccx-^&hni>mjMit, f^^iifetfWe 

<US? < !' !••■,,) J:*iA(*fi'iJtc:itZMPj!>4 

sen. »^ci-<^>iSii«<:^;*i#&-*T*t'i. 
*i - ^ > KVi, , MCJ'iC C - .'l-^Alii *) <Z>* - 

[ 0 1 1 2 ] ■7 S 1 7 CCfet,^-C. 4f^jlS?)©3Sft', 
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U. g^^tCffe^-r^g-^A^-^'^h) M,^*. T3!; * [0 1 1 3] 

.,.(2) 



[0 1 14] ^jstc. mni-^^T^'^n^Miu^'r.'i^m 

S 1 8> . 

[0 1 15] v\t,^-C-, IS:7EZMP±«<:4.5W^9-$Aliilli 
l-M,tC|3g'r-&8^»i&<,'5^^, u:!f-:f h 1 0 

0 < *^ I ' i*-e (ZM^e.^-ififK* 'T'-'i' > i i <> tcsix asb 
4 C * 9 - W*- h » *!afti5£ia©is i o r 

[01 1 6 1 

M™(4„,l)=-Mjt)-Mz,(t) ...(3) 

[0 1 17] S^iC. =f-<'^-=*^^l'>i'--i? i-iS^^-tt 
<i:©|Silifl'?jga (JglSp) ^mf.'X:. ZMP:EfS^ <3) 
«rS¥< CitC^;'>t: (X^ •;>VS 2 0 > . g-IA'^r-j^ 

^^£±MSft»''>»->*?Sta-^^ {y^^?-7-S2 1 > , 

[0 1 1 81 ±5C (3) KM't:, ^tm^e<Dm*Jis 

3-$ftlO. StijagSb-i'^Wl 1. gtl8S9-5sl£, ^ 
mraSb* 'V 1 3 , ^sKgi n 1 4 <^>^ *> 1 
±C'^aia>^l»^tnirJi^ (3) ?:fi£^$-tt*J:^cc 

[0 1 1 9 ] Sft:, ±3^ < 3) ^.-sSi^-tt^i-C. -S± 

> 5^ ^ X AfCjfil 3 ^ - > > h *tSf^-C * -& 

.,„...o..-.,) ^*^5|!ia:l!c«<:t/, 36i<:§=fB9EiSft iO 



iii'' > ) i f * C <!: t?. **as:tt?: 1 ■r>i.C i,fc s s r- 
[012 0 ] /^Ife, ai<9 h 1 0 0<3C;-±#:o:>-SB-C.ib-l> 

Bg§s-tiicr>±a$oc;'§gsj)^fl3(<^r±35^ <3) ^!^iL^i±i> 
[0121] ±la<?>xr ^ r^'S 2 1 S CtT-^Btg^ n?<: jg 
^tf^' <Xr-;>::^S22> ♦ C:<^>RJ. SiSJ50!>t)l®«:»ffi 

[0122] ;M*r% ±^<Dj:^ccb'a#f5>nyc^^a 

(eM.. eM>. e > ^^-T^ (Xt^ S 2 
[0123] isStS^'7'.il'(<:4<JW«>*- > > h ( e M. . 

9 - ^n-etwc'Wia ♦Mcsi-r ^ ^ - > > r i^m-c* 

>h<eM>, eM., e M. ) *5i*^it ( e M» . € 

■f -fe .'U t, a i. {■ 1 0 0 a>^#^^.> < - > ^ 

[0124] fi:;^, jSs^^7^"-'i'tife(:*^^'-^o h { e 
M,. eM,, e^L > i^tis^FSfi ( € M». £ Mv, £ M. > 



idsii ^ B -$160 »i (D* - >• > I- fiiJfl^^* - >• > I- e 
M. i-Cdfiitt* 9"JWk: fe W ^> a -§1111 «) ©ISSDifet 

>®iafU«l<^>?Sili i I^S.'km 0 jg L.l^tT'r ^ C i K: J: 
«iiStt-S::*Si-c * - > C i Ait? * 

10 

(0125: -rrs.i^yii. ll7,St>'ia8ec^SL/fej3fi.'U- 

[01261 * :rc. lil 7 ^xm 8 ^c^f^ * > 

cc J: 2 M P±<D 3 - - > h AH*»-te'a i fj? 20 
■!> a -isia *i <<: ®ie>tr>t 0 <<: < i ^iS^ ?:|jJiv» -c 

[0 127] m'7mmBK.^^\jtc^m>\'-*> 30 

[0128] t h?:>t7-.'U<<:4aw^s!if'E±w r*^t>j ^ 

I ' ^ ±.mM^^<Dfi}tt^'i^m o t: 9 - f A* - ^' > h 
[0129] sy-c lasx&.ci'iii 1 ovat, m^^^a^ 



V<J> 
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[013 0 ] sr, sau <,f:om***)KitsJ6> -^tt, 
i>, j:o.mf4i3«jtcj*. s-rs^ji^'-=t?->. vtc^r- 
t:*3<o ^fe. !g^o3giit<:isg(..T:i*. 2 •:^rifiio>i?^isr 

[0 1 3 1 ] -J^ec, 

S^, -t-b-CJiMjlftijic.^; 41 |fe^-r.St5:« 
2 M Pir-ii) t" •;> *isi[si D c?:-* - > h Mv . ato'tc n 

2> . 

[0132] ix<,^t:-, i»jfj-#N^j*^ate.'Siafi3*7^-.i^ 
^•r*5»t 2M P±r-© f 5> *iBia 0 > h 

[0133] -X(,»r-. 55:^ZMP±iCl<5W& t*-;» ?s9i& 
O-a-iHslEl0C'*-^'> hCCB9f ^>5*)*i-&t,-S?:, a 

tc^ < MM^^mO ' - X • Y ' Z •±-C^ffif * < -r 
■7-534), <fcO*^^tCi*, S^. rt^, -^My-Cife 
ii^iC J: 0 ISi-r ^ f -J 9 %m "} - > I- M, , 
0-<<: p - .'Ham 9 - ^ :x h M. ^zm0M<D>W. t U 

tizuvis^^ ( 1 > ^^tb^^ (i5i±) o 
[0 13 4] iXc^t:-, lisii'k^fflf^SSS) { r 

V<D f *§s|5| D a>^: > > I Mv , MWC o - jUiilii 

3 5 > . ii^sg?K03amsi?*igt«& ( V -psz 

6> . 

[0135] ^l^^tcfo(,»TPK:g!5a©J; ^ tc. - y 

Sfc, FFT (iSM-3-'JxS:j*»> «:5i«-r.5Ci 
[0136] C Cr-*ii!)'?>t^-l>m'J?v*, S*5j&ttpjre 

mm i r \., r "h,) -cibo. j:yAf*a^icjiZMPAi 



(15) 

±91. l^Wj.to>S.m:i^:'<}^ti>\^y 

n 0 CQ* - > h M, + 1- -'I' $ n-r<<: ^ $ nt:*, ' 
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